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(54) Title: LIQUID-CRYSTALLINE POLYETHERS 
(57) Abstract 

The present invention is in the field of liquid-crystalline polymers, notably liquid-crystalline poly ethers. The polyethers according to 
the invention are obtained by polymerising a monomer mixture comprising an OH-containing cc^npound and a mesogenic group^ontaining 
mono-epoxide. Polyethers obtained from such a monomer mixture were found to have a high Tg in spite of not having a particularly 
higfr molecular weight Moreover, the polyethers according to the invention are mainly OH-terminated. The liquid-crystalline polyethers 
according to the invention are suitable for use in the retardation layers of LCDs, digital data storage such as on Compact Discs or digital 
films, low density digital storage, and analog data storage, while if dyes are present, films attaining liquid-crystalline polyethers according 
to the invention are suitable for use as polarisers. 
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|S4|*M«« &&&& 

isimrn 

Tg, ^IfS^rJ&^AW^^fl:. HSjI., 

K3fe3IS OH &i» e *«SUtttt.fiR8m£-ffl^ 

LCD ttfflS&jg, ffc^ftfijC^ttif (fcufcfcfiifcft 



fef<JS*=f5 4 M tttW^JS 20 3ff P&fflWft 0 K 



<BJ)3? 1456 ^ 



^SL *] £r * * 



a)^ OH tffr&to ** 

/OH&*tWA£lO:l - 2:1 

3. *MM5L*):££l 3.2 ^^LAStSI, £#>fc&-f ^OH 
^T^tf^— ^OH **4t^#r: 

HO - (Y) m - Z 

£t: Z 4-^-H, -0-C(0)-CH=CH 2 , -0-C(0)-C(CH 3 )=CH 2 , 4 
- 10 ^^#^6*3f:4iU -CH(CH 2 -0- 
C(0)-CH=CH 2 ) 2 , -C(CH 2 -0-C(0)-CH=CH 2 ) 3 , -C(CH 2 -0- 
C(0)-CH=CH 2 ) 2 CH 3 . -CH(CH 2 -0-C(0)-C(CH 3 )=CH 2 ) 2 , - 
C(CH 2 -0-C(0)-C(CH 3 )=CH 2 ) 3 A -C(CH 2 -0-C(0)- 

C(CH 3 )=CH 2 ) 2 CH 3 , 

Y ^-CH 2 -, -C(CH 3 ) 2 -, -CH(CH 3 )-, -HC[-(CH 2 ) ra -0-(p 1 -(Q)„- 
q^-R 1 ]-, *t4-Y4aT«fe«^^, 

m JL* 0 - 6 t *Mtfc*t-A#l££ OH &m **a i(.p 

Q 4-*-C(0)-0-, OC-, -ON-, -N=C-, -O-C(O)-, OC-iS.- 
N=N-, 

R 1 4ltf-0-R 2 , -N0 2 , -CN , -HC=C(CN) 2 , -C(CN)=C(CN)2 
-R\ 

R 2 ^A^l - 15>Ml>£^4$i££., -(CH 2 ) k -0-C(0)-CH=CH 2 , 
(CH 2 ) k -0-C(0>C(CH 3 )=CH 2 £-(CH 2 ) x -OH , 

k 4L*0 - 6 ttf^ft, R'^O-R 2 , JHkMOil, 

q> 1 JZ.^frftVi. 4 - 10>Mi,fc^#:4fc, 



<P 2 **** 4 - 10**** 

n 4^ 0 A 1 . 

4. ****** 1 , 2 * 3 Voir**** 

HO -< CH 2)nr<p-(Y) m -Z (HO-(CH 2 ) m ),-r- R 3 
OH ^ 

y 

HO-( Y ) m -0-<p l -((p 2 ) n -0-( Y ) m -OH , 
HO-( Y ) m -Oy-C(CH 3 ) 2 -< Y ) m -OH , 

-£t: R 3 **?** 1 - 6*4U*-J-****, **Z, Y, q, 1 , <p 2 , *, 

5. **tfi£**l**l - 4 t*H*--*l§fc***, *#*£-f*> 
£ ^ it ^ 5- @J 6* * ^ A T < 1 65 

c— c c _ c 

C^-CH-(CHR 7 ) m ^-0(CHR 9 ) p C^)-o-c/ V(Q) n -c/ ^ 

< r5 >" (R6) n 



c-c 



c— c 



C^ > CH-(CHR 7 ) m -(-0(CHP ?)p CH 2 ) q -0-/ ^(Q)^ ^ 

(R 5 >n ( R 6)„ 



c— c c _ c 

CH^CH-(CHR7) m ^-o(CHR 5 ) p C^ )(r oV V* 

<R 5 ^n ( R 6) n 

*t Q **-C(0)-0., -OC-, -O-C(O)-, -N=C-, -ON-, -OC-* 
-N=N-, 

R 4 **-0-R 8 , COO-R 8 , OCO-R 8 ,-N0 2 ,-CN,-HOC(CN) 2 . 
-C(CN)=C(CN) 2 £-R 8 , 



2 



R 5 4l^£.*T 1 - S*4L% J f-fi&&> 

R 6 1 - 5 

R 7 JUF-HACflb, 

p ^1-7, 

q AO - 3, 

R 8 JUfA* 1 - 15 -ML* 

fee 

7. *Mft*i*l^*l - 6 t^-^^^-S.^»^^^^t^^^o 

10. 8 3.9 #* £J&tfii.T 

11. flusiM^*)^* 1 - 6 t#tt-^#au B 3#»£*.£* ^fflito 

15. 4Mfc**l** 13 ^t^A^^^X^fctf^t^ 

16. -*«*X*U*>£*MMt, *t&fl*Mftift!£**l^-* 1 -6 W: 

17. fc&M&&L*\*r&l - 6t^-^&&*H£&&iM&### 



21. *t*M****A#J** 1 - 6 t 

22. -«*jr*M«i - 6mMi**«»^ w » t 

Jfl & -. 

24. -#»»*A#» t *tftfl**tr*4l^**l ^m-^ 



ift 3* %L & EP-A2-0 274 128 , Makromol. Chem. Rapid. 

Commun. ( * ^ f it ¥ i& iH) 14(1993), 251-259 Eur. Polym. J. (EfcL /Hj^L 
^^^-fJ), Vol.21, No.3(1985), 259-264 t**« T *f. i£* 4 Jfc#4S:fr 

Tg £-29 12 TC&BH*}, S^ii^Jfl-f -§-*f-ifc ffl , LCD 

J X(23-70 rZ)^ Tg T« 

a) ^OH#4t^4fe 

b) ^/ 1 ^^^^ ( mesogenic ) 

#^JL,fiLtfflL*L#], *»HBF 4 , BF 3 OEt 2 , HSbF 6 , HPF 6 , 
#£it;&#^A&:frJ£tf Makromol. Chem. (;fcfr 

^-ft.^), Makromol. Symp. (;fc :fr^tfcx£:) 13/14(1988), 203-210 , 



Makromol. Chem.( * ^ ^ it # ), Makromol Symp .f * -3^ ifc x & ) 
32(1990), 155-168 ACS Pol. Preprints (ACS fc^#«ep&) 31 jg., 
No.l(1990), 89-90. 4*, Sftffl^OH 

« A 1:10 - 1:2 « W ^ #§#fr«^4fr^,. - *»<t4L-fr 

***_t i * « 4t^it« . * * ^ 

- 1:2 ^^jft^Aapi^^iE,**:**!. *JL, /L-f£-**4t 

£EP-A2-0469 492 t**!!***, fcfl^iiit^T******: it 

£#.********t. OH 

#4, -£-£-#4, 95**9*4, *y*£j*}tf*&«6$#£, ^ OH ^ 
fl)*****^* ( OH£i*4t^#tf#*&#£.t) o 

OH *fc*#***«T*<***: 

HO-(Y) m -Z 

* t : Z £^-H , -0-C(0)-CH=CH 2 , -0-C(0)-C(CH 3 )=CH 2 , A* 4 
- 10 **4,**jfc*# f -CH(CH 2 -0- 

C(0)-CH=CH 2 ) 2 , -C(CH 2 -0-C(0)-CH=CH 2 )3 . -C(CH 2 -0- 
C(0)-CH=CH 2 ) 2 CH3 , -CH(CH 2 -0-C(O)-C(CH 3 )=CH 2 ) 2 , - 
C(CH 2 -0-C(0)-C(CH 3 )=CH 2 )3 * -C(CH 2 -0-C(0)- 



C(GH 3 )=CH 2 ) 2 CH 3 > 
Y ^-CH 2 -, -C(CH 3 ) 2 -, -CH(CH 3 )-, -HC[-(CH 2 ),„-0-q> '-(Q)„- 

m 0 - 6 t 4t**£#fe£ OH 5- a tfa £p #4*- 

Q 4L^C(0)-0-, -C=C-, -C=N-, -N=C-, -O-C(O)-, -C=C 
N=N-, 

R 1 4L^-0-R 2 , -N0 2 , -CN , -HC=C(CN) 2 , -C(CN)=<C(CN) 2 
-R 2 , 

R 2 1 - 15>Mt>£-^*t£, -(CH 2 ) k -0-C(0)-CH=CH 2 , 

-(CH 2 ) k -0-C(0)-C(CH 3 )=CH 2 ^.-(CH 2 ) x -OH , 

k 4l^0 - 6 t*5£#t> ^f^+'^R^O-R 2 , MkXJLO £.1 , 

cp 2 4 - 10>Mt>g^#3K#. 

n 4~^f 0 48. 1 o 

OH ^^#A#^«TiiXtf 

HO-CC^^-^-CY^-Z (HO-(CH 2 ) m ) 2 -(j:-R3 
OH R 3 

HO-( Y ) m -0-(p 1 -(cp 2 ) n -0.( Y )„-OH , 
HO-( Y ) m -Oy-C(CH 3 ) 2 -<p 2 -0-( Y ) m -OH , 

A.t: R 3 ^*-H, *3T 1 - 6+4L£T*i1&&., *> Z , Y, <p\ q> 2 , 



/ C ~ C \ / C - C \ / C ~ C \ 
c c c c c V 

Vf/ w w 

R 3 R 3 R3 

C ^p CH -(CHR 7 ) n) -<-0(CHR9)pCH 2 ) q -0-q> ,_ (Q)fpp 2 — R' 

£tQ, R 1 , n, cp 1 , (p 2 , *m*^tf_ti£4tfc^Jl:*, R 7 *^ 
-H£CH 3 , R 9 4^-H p^l - 7 4*£#M*q AO - 3 

OV > CH-( CHR 7)m -<-0( CHR^CH, )- 0 -/ " V(Q )„^ V R< 

c ~f <: c4-c 

<R 5 >n (R6) n 

c-c c—C 

C >^ OT -( CHR7 )m-(-0(CHR') p CH 2 )-0-C^ X C -R< 

X C-f-C Vf-c' 

(R 5 >n (R6) n 



/ C ~ C \ c— c 
o c-J-c 

(R 5 )n ; (R6) n 

£t Q 4^-C(0)-CK OC-, -O-C(O)-, -N=C-, -ON-, -OC-* 
-N=N-, 

R 4 &^-0-R 8 , COO-R 8 , OCO-RVn0 2 ,-CN,-HC=C(CN) 2 > 
-C(CN)=C(CN)2 &-R* , 
R 5 ^*^T 1 - 5 >MLt 
R 6 i^^tl -5^f64iSl., 
R 7 ^-H^CH 3 , 
p A 1 - 7 , 
q AO - 3, 

R 8 4UfA$"1 - 15>MUS^6$&a, 

R 8 ^§g^^^-&M: 
-(CH 2 ) x -0-C(0)-C(CH 3 )=CH 2 , (CH 2 ) x -0-C(0)-CH=CH 2 , (CH 2 ) X -CH 3 , 
-CH 2 -CH(CH 3 HCH 2 ) I -CH3 , -OH(CH 3 MCH 2 ) x -CH 3 , £ + x = 1 - 14 o 

it* R 8 &ffl t*5— £if LCD fft^ 

t -f ( & A * it «.)R 8 83 6* ft. A % A . 

*.^6#.)±„ &4£&%Wft&it&m&iLM>#fo&%L&tiJ&frfr.ft% R 4 , 
if & T Vertogen de Jeu , Thermotropic liquid crystals (&&. 



» 



tt&A). fundamentals ( ) (Springer(*r*#& A 1937), 
pp. 1 95-201 o 

EP-A1-0565 182 ** EP-A3-0380 338 , tin$i& J jq -f A*jfcA fc^ 

EP-A1-0565 182 t#*«S***^**^r^>*§^*, H*£ T g* 
#^3r*#)&Atf6/.]J£# 0 £90° (4- 90 ) *#A«***-F, 

^^v&^^.iSj^A^ji.ChonieotropicaO^^^-f-i^^, 360°<$;&# 
ft OH «»4L*#**Afc#-i*%4>*, 

ft*-*-**-** n 

--*^-(T*)W**»«*fcA*». &*tfM4 % 
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ijft, jfc^b, it— J&.i6j^T«4L^#.-f 90°, it^60°- 86° 

^&£T&£^SiO x 4o4fc#iS,>6£, afcfflf-SiO* 



Tit,.—*, T&T^nsL%-$, CD B «»*Ttt4MtJfc*ft 

^**5A#it. jLtitiULzr ft 5 & 

A#;fc£* £tt*T^ J. -f £*4M..CD 
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£ CD 4L* A 1/3 >5;g*J&iktf-f-ifid$ x-$hfa 1/3 y- 

t- ##*fci&Atf^xi^ft &-i±£#6*fcl^T/']£ilj Merck®#Ji£<$ D2 , 
# G , fa f - croconium fa squarilium <Kr & fl- «» 

i* * & Jf) & £ # JK A JL'fcfc^/fr + — ft & '£ & *t 65 *A &JL 

^■■f^A«A**.^*^ftJBfl##5(-*L * CD 
*.rt«*fr*.T, Tflfcfl £5 Ait* 

A£-*_L;$ — ft &.m2^&£jpift > ii#£^A**it# t A 

Hit. e#^^jL(^fflJt«ft)«&TAdL4fc?^ft^2-40%^AdN-^Cn 
J^o ^ft^%A«§j=.^&«it«cih«#i(f !TStt«#: IR-750®, n-h 
Nippon Kayaku Co. Ltd., LCD117 , W-h Nippon Kayaku Co. Ltd., 
squarilium &*t: NK-2772®, *J*» Nippon Kankoh-Shikiso Kenkyusho 
Co. Ltd., 3-(7-&?3&-l-r&.)#%%:-4-&-2-C.&-15#L jtr», £ EP 
A2-0310080 *4%*J, croconium ST 172®, #J+» Syntec. 

*t1"^$&CD, *JMM^ffi&*£620-680nm & 5) £ 

fc**m±M&&*.X.M.J.*m.%**1**9jL CD . £&£m*.Jl.:Jjr4l 
***4L4*^.*fcttjM|-4»*|-7-&te: fcfL*#: SI-361®, Mitsui 
Toatsu Chemicals GmbH , JStt&#: LCD 116®*» LCD118®, 
Nippon Kayaku Co. Ltd., M-137®, M-483®, SI - 497®, &\ -fr Mitsui 
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Toatsu Chemicals GmbH , squarilium ST 6/2®*» ST 5/3®, W 

Syntecc 3 ft jK&f , 620-680nm -A ,3. ^ ^,|± 

CD. ^i£6*&* fctePET, PET-ITO, ^>ft, Cg.*f#*, £4 

tei*$6$--,&^4*>fcit^ 0 ftfl#£;$ 0.2 - 10#*6*j& o 

.# JK iL* ar A, ft # 4t4f- Ju**» : 

W-frjL-fJZ. Liquicoat® PA , 

Merck . 

2. Hii&,#^i£,fc%t *L4t (poling) „ fe#;fe.4t 
(ftfl &*AA*i£ 

ITO>&, ^4A«^«4t^«rA), ft ft. ft, * -f j*. A A «§ i . & 

+ *«mcD. 



to 



#fl&#^#&2S^JK6*4*:#, itii*^^. it**J)^. 

l-^APET, J*J$, iMl«.lS, PVC, ABS, fc*^**, ^£*»&&„ 
PET, fc<£r A ^^^^441$^-^^^^, *» 

&£fiT6^ OH **-fc<^#r*. 5%** BF 3 Et 2 0 IL T it t ^«.^4fe 
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^A-^ionoI®, n±> Shell. ft®* CaO 

+ 1 CaO-. *KK*£&ltf, jq 

>**75 - 90%. 

2 

4'-&&*?& 4-T 

# 74.5g(0.6mol) 4-fl.4^^ 55.3g(0.4mol) & 4£. * <f tt. , 
1.24g(20mmol) «* 41 flit * ^ 750ml T * t . 4* 4 'ft *» 2.0g 
(20.4mmol)H 2 SO 4 , &£3tft*#* ft 26 <Mt, A 

A'A>*#**£ 200ml C«/>B*at(l:l(V:V)) 
t**. J****^ 400ml &J* t #fc A* fcJ&-^& 0 y* ^ 

56.1g(49%). 

#42J)g(0J7moJ)#W'-&£*?& 4-f 4UMJLfl«, 100ml(1.25mol) 
■M* 6.4g(0.16mol)£ 32ml * 1 t . ^^^^L 70 

50ml 50 TJttaATM***********.*. * 

***r*-f 250ml T#/T*(1:2(V:V))#£ 30 TCT£ 20%A*|t***; 
(1.49g)4&T*# 1 'MH-. ^ft.AJR'MUfc/L*. 
* 3 T ■* 1 4Mt A* * # A . >* * A 28.5g(55%). 

itit«:ffl>aT^#,*^|^A«-h^r*l^^LC^»^-*L^*ffi^ 

- 1,2-C— #(OH-l) 

- l,6-&^.*(OH-2) 

- 2,2-- T * - 1,3- « - Sf(OH-3) 

- &®(OH-4) 

- (2,3--&& ?i Tflk? *£-*8i(OH-5) 
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- 2,3-~ & i5 & # *(OH-7) 

- 2-£&-2-(&T&)-l r ^ — S*(OH-8) 

EP-A2-0550105 t ^ C &&&&&& ^1 <$v3T 3- OH-5 ** 

OH-6 o 

OH-7 <$*J4-*»T: 

# 10.75g(0.050mol) 4-^^-4 -/8£-J&;fc, 2.50g(0.062mol)£.3.4fc 
*» 12.60g(0.060mol)solketal lOOmlDMA t*§a^W 135 

1 »MH"o JL 80 tJJ&*»A25ml 4NHC1 . & 80 TCTtt# 

30 ^4t£, 800mi *t. itai«Jt*, m*- 

10.6g(73%)„ 

EP/OH o iiit GPG tfc-fT^-J-* Mw o 
%&fr)3 

^&J&*^3£*ft#(#:&4t4&2) 

#2). ftfl^#*OH 

4 

6 56g(lmol)5.*.4t4r& 225ml #> 1 t *»>^ 69g(0.5mol)^-^ 
*<P&o &3tfiT-fcii— 42g(0.55mol)#?i&Ju .&*fr?*9& 
IL^#^l^#^3iL 18 *#o^J6££>S,£*#^ # 28g(0.5mol) 

&&{L4r£. 240ml #- 1 A, £ 6^ A&>&^ 
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f&Ifl 250ml *H&t:&£o # 32g(0.18mol)-f ^ 4-# n &&$L f 
150ml *4*.Sfe&, *rA2}^T4fftJfe, **** 

100ml i^*— JCVifct. i±*lJ&, 
##T& 5-10 t^SM 1 'J>N"#-ILTit^^ AJ'J 23g>*&*Sfr 
(0.166mol)& 13 5m I — 34.2ml •»t'£^i&^# f t . ££S 

T£##2'Mtf 0 # 250ml -H.Tit^AJi^^jS.^^t; 

#.£&*1,#iU y*:f-^37.6g(70%)o 

# 10g(33mmol)4->*&;fc& 4'-&&;£<P 8fc& 50ml - 

&yt£t, &&%%^Tfr^ 11.2g(45.5mmol)r«»]-Jlii;£¥ & 0 £££ 
T##24*Bt>6, 250ml -iLTit, 

iB*-**it<t. £^****#**|J&, #£#>^ 250mJ G#t#4t£ 

8.1g(77%). 

4tl 



2 
3 



OH 4t^4fe 


EP/OH 


Tg 


Tc 


Mw 


OH-1 


5:1 


43/48 


136 


3003 


OH-1 


10:1 


43/49 


138 


3731 


OH-2 


5:1 


41/50 


130 


3320 


OH-3 


5:1 


42/47 


113 


3130 


OH-3 


10:1 


42/48 


119 


3524 


OH-4 


4:1 


20/25 


79 


1860 


OH-4 


10:1 


39/44 


119 


3089 


OH-5 


5:1 


45/51 


146 


2984 


OH-5 


10:1 


46/52 


141 


3638 


OH-8 


3:1 


45/54 


121 


3065 


OH-7 


5:1 


65/70 


81 


2207 


OH-6 


5:1 


58/63 


130 


3173 
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3 OH-1 5:1 52/58 122 3172 

Tc. 

5 

3- C fife &-l,5 — & &-3-(*t- r & it 
#^^Jfr(53g , l.Omol) 82g(0.5mol)3tt-T 
5.5ml *i&&4L^ <P &&(Triton B)&T#ttf 40%w/v &%L& lOOg 
iT#t*5fc#&>fct, 10 -Q*> 15 T^fto & 

^^:99.2g(73%)o 

3- C St &-3-(*J-- T*. & it-1,5-- H & 

17.8g(0.44mol)NaOH , 175g 40g(0.15mol) 3- 1* fife &-l,5-~ It & 
0-(^-T&&*&)*ittf>&^4fei9 #*£fik*AJ.J;^6$jg:& 
t, ;*4fe^&j&&#A.„ 100ml -&¥it*o ^afcX^^J. 0 

ife^^iJLit* G &gl^o >**39.5g(87%)„ 

4- C- fife &-4-(**- V e, & 

38.0g(0.14mol) 3- CSfc&-3-(*t- f &)*it-l,5--3£«.** 0.31g C 

&*r£ 140ml £&8f t^«:^.^ifc 2 'MH". ^STI^-i-^ ^§^6^. ii 
£ fiyttf^i 250 "C #&#0r# 0.05 € 

&)„ 23.0g(79%)«:ii.gJ4t^^ A«r» jt^xfc — *4£&35t 

1 &-4-(*t - T * & * [2,2,2] ^ it -3- 03 

23.0g(0.11mol) 4-CSt*-4-(*t-?*.&j££.)i&f;e,S|#» 19.2g (0.29mol) 
KOH A 200ml #-t #&iSL&70 T:T*& 6 'MH"o ii& * SCit^;* 

**-&£i^j&o >** 18.9g(82%) 0 m.p. 159-160 i: o 
1 4 - (at?*.**) [2,2,2] ^ it 

1 0.0g(0.048mol) 1 - & & -4-( [2,2,2] it -3- m *> 



is 



4 ? 

4 

i 

O 

7.36g(0.15mol) 40ml f HL Js A 100 t:(3 >h*f) 

165 ^(15 *^)T*&„ 60 *A^|#51^ 

9.28g(0.14mol) KOH £. 40ml t 

&&&& 105 t:T;*»& 1 iMfr, &Js& 185 TCT^M^'hsto 
A *| 150ml *t#ifl-«.T;ft(3 * 100ml)^^ o 
>&^*Jffi 50ml 2N HCI 50ml ^ j. i=- 0 ^ * 

7.83g(84%). *at*T*t***4*fc;*#. 

l-# ^ 4t;&-4-(*t- V 41 (2,2,2]* it 

£ N 2 T6 2.0g(10mmol) l-**-4-(^-T *«.^*)«.«[2,2 f 2] + ifcA 
15ml ft CJHfr^JH^Mt* DMF t ft&&t** 0.52g (13mmoI)«* 60% 
NaOH £*t 4 *U-jg, 4\«§it*|f jh. **> 

70mg(0.19mmol) a*fc w T l.56g (13mmol) * 79 *. * £ 

5mlDMF + t#*J^iiaa^*^^#2 iMf, 4* A*] 150ml 

*t, Ctt(3 x 50ml)*^. 50ml 50ml it 

**1.0g(43%) l-^^^^4-(#-T^^^^)^[2,2,2] + it, m.p. 62- 

63 r o 

1 -(2,3-* * * n * £-)-4-(*t- T * £ * &)X.« [2,2,2] * it 
&£3T# 1.0g(4.2mmol) l-^^^*-4-(iit-T ^&^^.)»^ [2,2,2] 
1.9g ft -50%(5.4mmol)i»ti 10ml CJfl.H S^JMt 
#-&Vitt ft&&##ii>fco il^^ifl 10ml^.JlTit##, *>#J/fl 
10%«^^*^^( 2 x 20ml), *(20ml)^it*(20ml)ifc;&, 
-P. *T#t#*.a*L)**, y**0.15g(14%). 

6 

1-^-4.(^-2,3-^^^^ ^^^^)^[2,2,2] + it(^^ft.^ 5) 
1 - &-4-(*t-& ^ * [2,2,2] * it 

&0 VTfr 2.7g(0.14mmol) l-^4^-4-(^-T [2,2,2] + it 
£50ml ^«^^i*^*it^-^Titt^^^t*^8.8g(0.35mmol) = 
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-&i»M'J£fio #&&/tifA«) 400ml #-t, ffl — H.Tit^JK#-*i(2 * 100ml) o 

10%^^^^>^(100ml)^*-(100ml)^,^, -^*M» 

l-3M-(*I--2,3-**.£-i*J 4t£-;fc£03Uq2,2,2]^i£ 

3.0g(0.12mmol) 1- A -4-( *t - & & * & ) ^ [2,2,2] ^- *t ** 
0.023g(0.012mmol) JL4fc¥ -8-^- ? 9.0g(0.99mmoI)&iL# t 

£ 70 TCT##o 1.0g(0.26mmol)NaOH £ 7.5ml 2.5 *Bf 

ffl^ifcift^A, i&^###it4Lo 10ml #-*»25ml — 
##l,gr, *Jr/fl~Ji.'f &^JpL(2 * 25ml). ^ ^#JJf]#-(25ml) 
**£t#-(25ml)&;&, J.-f-„ ^l/^^T 

3.2g(86%), m.p. 112-115 TCo 

£*fefrl 7 

-t#f&&if *-i£*13:T>^ OH B#*J 6* 3^:i:(Mii 

4*r, i*A^^^F«i*r(^A^ n). >W.4l II 7k&*>% A, 

^**aj>*4«r*f:# £ EP/OH >fc* 10:1 6**fr*.T, 

^j^T ^*^4t^^4fe./^^ii*T*GPC*Jiri^^EP/OHrti^ 10:1 
tfft*T#jfc*#*fc#«**iifc£. *trti£:Sfc6$ GPC sfei*#^fc 
A>h, %*a*>biimi»*?-*4Mr;k.£. £ EP/OH ft* 5:1 

II 
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Mn abs /Mn tfaa 




a-£ ^ ^*f-# Mn tfaa Q 



8 

■* 1.5g^4Ut.# 1 * OH-4(EP/OH 4:l)£#**fc&, 5 0mg ft*A» 
A -»**j»*Hf > -j f j Uifeff . j|| j ii5j|t|(|> 80/20 ^ 

4fr, lOmg Irgacure 369®, ty-h Ciba Geigy 3ml ^fcyftf 

*************** J.**-**. *M***PHti,tk 
AtlfcTJH UV£«#i ^4fi£*T3c;j& 0 

fc*********^**^*,™. XJ|tj6i§ Tg ^ 48/59 



ft % 

m 5g &iL4h 1 OH-3(EP/OH 5:l)$L&ft 0.93g (6mmol) 

lf}t(?&%-4L&&Gm, — *tIonoI®(^*» Shell), 3 T^>£ 
-f 30ml -f-J& THF . &£STft4f 3 , A&i&^#i5t. 500ml 
t» ^^fflC^St^-^^o f^&S.0g (89%), Tg 44/49 TC, ^ Tc 87 

#0.5g i£4f-fr$^i5#&.®<$£Sfc*' lOmg 6$ Irgacure 369®, fcl 
Ciba Geigy lml 3£#SJ oi£iil#i&;&., it J:^* 7|im 

e,*££3l^#*4*&£#&^#&f ? -t.T&o Tg ^ 50/60 r , Tc 94 
^jfefrl 10 

fc/Bft^#>££ 100 4***S4fcl$4M. -L^"*l— Merck 

Liquicoat ®PI , £ 60 T« 15 ^<t, & 300 T S 4t 1 
#L4fc Merck® R\%*F&#rZ7r*t _h#4fco * T*4* PI >&<$ii£& 

- fl&i&iWifc#>fc>&:*3*.(Q9, Purum GmbH) 

- KOH(IM), 50^/1*1* 

- HN03/H 2 S04^H20(1:1:2), 60 'MH" 

- A^-^#arat^^30 ^*r. 

^^r^?Sr^.^«.^|3l^«ft;^t*-^*.ilA* W.H. de Jeu A Physical 
Properties of Liquid Crystals (&£ *fr fe), # — A, Gordon and 
Breach Science Publishers^ 3^ ^#3r*t it sfe JBL*t), p.23 t*S^^— ^ 

# OH-5 l(EP/OH 5:1)6* fcSfcij 5wt%^-«:#-^IW (Merck 

CB15®)— fcH&jetfSfc&t^*' 0.5wt%(« LC £S*£& 
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Ak*|-*)5c.JS:«:^^i|-(DynosphercsDL-1060®, JSR)# # fa # <. % 

20 TC*^£**£ *-f-& 16 S<n£££*i;M. 60° 

tffrft^fcT&;ft&--&#£ 160 #fi&T&£.&£ 115 

E.P. Raynes , tt Molecular Crystals( 4^ » Liquid 

Crystals Letters( 4(3-4)(1987), 69-75 t 
0.17 - 0.18 . 

tOH-5^llft.* l(EP/OH 5:l)***.ll*-f Jp'i^«t#Jt*- 
*f ^^^itAl00«.4L^^Alu-PET(^-f Melinex401®, 

ICI-ho 4-tSTtft5 ^^^-^60 T:T*& 15 ^#lfc^>£#lo 

4_#^ 6 #*6tl&o £&.8i3L»J8i-L&#-->g^-f Actilane 200(g^kros 

Chemicals)^ » 

i&it^&J- 134 "C^iPp^ M.#t 20 x:teT&j&&#*&^*.&#'i± 
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